Supplemental Experimental Procedures Adenoviral Transduction
For inducing Cre-mediated recombination, we seeded target cells at a density of 0.8x10 6 cells per 10cm dish and let them attach for 2h; then we added the adenoviral particles (Provided by the University of Iowa, US) resuspended into 2ml of DMEM at a density of 100MOI (100 viral particles per cell), ensuring 100% transduction. After 1.5 at 37ºC with gentle shaking, we added 10ml of complete DMEM medium and let the cells reach confluence. Cells were then split for functional analysis.
Transfection and retroviral transduction
Transfection into 293T cells was performed using XtremeGene reagent following manufacturer's instructions. Retroviral transduction was performed following standard procedures. Briefly, 293T cell supernatant was collected 48h after transfection with the cDNA of interest and pCL-Eco ecotropic packaging vector at a 1:1 ratio. Supernatants were filtered through 0.45µm filters and diluted 1/3 in complete DMEM medium in the presence of 8µg/ml Polybrene. Diluted supernatant was added to target cells, previously seeded at a 0.8x103 cells per 10cm dish. Supernatant addition was repeated three times every 12h, and target cells were selected in 2µg/ml Puromycin for 48h prior to the functional assays.
QFISH on skin sections
Skin was collected and processed as described for IHC, and after antigen retrieval samples were hybridized with a telomeric (CCCTAA)6 probe coupled to Cy3 as described (Samper et al., 2000) . Images were captured using a confocal SP5 Leica Microscope by performing stacks of 1µm section thickness for a total of 10µm, using a 63X oil immersion objective. At least 100-300 nuclei were analyzed per skin region and mouse, and replicates arise from averaged values among mice (n). Maximum projection images were analyzed using TFL-Telo software, a kind gift of Peter Landsorp, for quantification of individual fluorescence intensity of telomeres.
HTQFISH in PBMCs
100µl of peripheral blood were collected from the submaxilar vein of restrained animals from the indicated ranges of age onto EDTA-containing tubes.
Erythrocyte lysis was performed with QIAGEN RBC lysis buffer following manufacturer's instructions and PBMCs were plated onto Poly-L-Lysine precoated Greiner 96 well plates for 2-4h at 37ºC. HTQFISH was then performed as described (Canela et al., 2007) by using the Opera-Acapella system (BD) for image acquisition and analysis. At least 5000 telomeres were analyzed per mouse and condition, and mean telomere length was used for comparison and for obtaining average values per group of mice.
Quantitative Real-Time RTPCR (qPCR)
Total RNA isolation and DNA digestion was done with RNA later, RNEasy and DNAse I kits (QIAGEN) following manufacturer's instructions. For cDNA synthesis, 0.5ng of total RNA were retro-transcribed with Advanced iScript and assayed using Power SYBR Green PCR Master Mix (Applied Biosystems).
Samples were measured in technical triplicates and average values were used for obtaining the biological replicates (n=number of mice in all cases). GAPDH and Actin were used as references for normalization and results were represented as relative to GAPDH levels. The primers used are listed in Supplemental Table 5 . Two-step skin carcinogenesis protocol with DMBA/TPA TPA and DMBA treatment was performed as described (Gonzalez-Suarez et al., 2000) . Briefly, 6-8 age-matched (6-10 week-old) mice were clipped and a single dose of DMBA was applied topically (20µg in 200µl). During the next 15 weeks, mice were administered topic TPA twice weekly (12.5µg in 200µl per dose). All the animals were monitored for a total of 35 weeks for tumor burden with the help of a caliper and sacrificed whenever signs of morbidity were appreciated.
Label-Retaining Cells (LRCs) assays
LRC tracing with BrdU was performed as described (Braun et al., 2003; Flores et al., 2005) . In brief, P10 mice were injected with 50mg/Kg BrdU in PBS every 12h for a total of four injections. After a chase period of 70 days, mice were culled and tail skin collected and incubated during 4h at 37ºC in 5mM EDTA in PBS. Epidermis was peeled-off gently with forceps and fixed in 4% paraformaldehyde for 2h at RT. After 3x5min washes in PBS, epidermal sheets were permeabilised with PB buffer (0.5% Triton-X100, 0.25% fish skin gelatin (SIGMA), 0.5% milk powder, in PBS), denatured in 2M HCl for 30min at 37ºC, washed overnight at 4ºC in PB buffer and then incubated in anti-BrdU antibody and DAPI and processed as described (Braun et al., 2003) . Images were captured in a SP5 Leica Confocal Microscope (15-20 follicles were quantified per mouse and values averaged for comparison among mice as number of LRC per follicle) by using a 40X objective, and performing 1µm sections projected into zstacks spanning 30-40µm.
Hair plucking and wound healing
Hair plucking and wound healing were performed as described (Flores and Blasco, 2009; Flores et al., 2005) . For hair plucking mice were anesthetized in 2.5% Isofluorane (kept during the whole procedure) and were intraperitoneallyadministered Buprex solution as analgesic. A 1cm 2 dorsal patch of hair was removed by manual plucking with tweezers and tape-stripping. Hair regeneration was assessed with ImageJ; briefly, images were taken from a fixed distance including a caliper for distance calculation, and regenerated hair was calculated as percentage of Anagen skin at the indicated time point over the initial plucked area. Each mouse was quantified independently and values were used for comparison (n=number of mice). For wound healing, mice were anesthetized; 4-6cm 2 of dorsal hair was removed with depilatory cream (Veet) and rinsed with distilled water. Parallel, double full-thickness wounds were performed under anesthesia conditions 24h later in the upper region of the dorsal skin of the mice with a 4mm biopsy punch device (PFM, Köln, Germany). Subsequent wounds were performed following a head-to-tail progression along the back skin of the mice every 3 days and wound size assessed with a caliper and ImageJ in a similar manner to that of hair regeneration (percentage of remaining wound at the indicated times, with respect to initial wound area). At least 2 wound were 6 quantified per mouse, and averaged values were used for generating biological replicates (n)
In vitro transformation and foci formation
MEFs were isolated from E13.5 mouse embryos following standard procedures. After AdCre infection, 0.8x10 6 low passage MEFs (P2) were seeded onto 10 cm dishes and retrovirally transduced with pLPC-E1a-IRES-HRas G12V -puro (Fernandez-Marcos et al., 2010; Palmero and Serrano, 2001 ) supernatant produced in 293T cells. Cells were selected in 2µg/ml puromycin for 48h. Infected cells were then seeded at a low density (2x10 3 cells per 100mm dish) in triplicates and grown in DMEM 10% FBS for 2 weeks. Cells were fixed in 10%
Formaldehyde 30 min at RT and stained with Giemsa. Dishes were scanned and colony size and frequency was assessed with ImageJ. N=number of mice studied per genotype; Student's t test was used unless otherwise specified. Samper, E., Goytisolo, F. A., Slijepcevic, P., van Buul, P. P., and Blasco, M. A. Androgen/Estrogen metab. SOX4  SYT4  TMEFF1  DLX1  TRIB2  PPP1R14D  CCNJ  MFAP5  TIA1  ARHGEF19  BASP1  TOP2A  SPATS2  SLC13A5  SLC39A14  PHC1  BSN  CD36 ILF2 HDAC9 Sox4 WT   TEAD2  MYEF2  HUNK  RCC2  FHOD3  SERPINE2  ALDH18A1  AKR1B10  VGLL4  NEIL3  INTS8  RBM10  GPRC5B  HIC2  NRP1  PAM  DHRS13  UBAP2  HSPBAP1  SMG5   Sox4 Targets   POU3F4  DLX1  HHIP  CCNJ  PTCH1  ARMCX6  EPHB1  NFIL3  RARB  ALDH1A2  B3GALTL  FMNL3  VSIG1  MPPED2  DUSP6  CNOT7  CDR2L  NASP  RHOB Table S1 : Main histopathological findings in Sox4 WT and Sox4 lox/lox mice at humane end point, related to Figure 1 and Figure S1 . 
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